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DETAILED ACTION 
Application Status 

1 . A request for continued examination under 37 C.F.R. §1.114, including the fee set forth 
in 37 C.F.R. § 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 C.F.R. § 1.114, and the fee set forth in 37 C.F.R. § 
1.17(e) has been timely paid, the finality of the previous Office action has been withdrawn 
pursuant to 37 C.F.R. § 1.1 14. Applicant's submission filed on February 25, 2005 has been 
entered. 

2. In response to the previous Office action, a Final rejection (mailed on September 21 , 
2004), Applicants filed a response and amendment received on February 25, 2005 and an RCE 
on March 24, 2005 entering said amendment. Said amendment cancelled Claims 67, 69, 72, 74, 
and 76 and amended Claims 54, 60, 63, 64, 70, 73, and 75. Thus, Claims 54-66, 68, 70, 71, 73, 
and 75 are pending in the instant Office action and will be examined herein. 

Priority 

3. As previously noted, the instant application is granted the benefit of priority for 
International Application No. PCT/GB99/02044 filed on June 29, 1999 and UK Application No. 
9814066.4 filed on June 29, 1998. 

New - Claim Objections 

4. Claims 65, 66, and 68 are objected to for improperly referring to an antecedent in the 
previous claim. The phrase "wherein (AT)" must be replaced with — wherein said AT™. 
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Withdrawn - Claim Rejections - 35 U.S.C. § 112, second paragraph 

5. Previous rejection of Claims 54-63 under 35 U.S.C. § 112, second paragraph, as being 
indefinite for the nature of the loading module in the phrase "at least the first of said extension 
modules is not naturally associated with said loading module" is withdrawn by virtue of 
Applicant's cancellation of said language from the instant claims. 

6. Previous rejection of Claim 63 under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite for the phrase "wherein the starter unit is derived from a loading domain" is withdrawn 
by virtue of Applicant's amendment. 

7. Previous rejection of Claims 73-76 under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite is withdrawn by virtue of Applicant's amendment and/or cancellation of said claims. 

New - Claim Rejections - 35 U.S.C § 112, second paragraph 

8. Claim 56 is rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. In Claim 56, the phrase "natural extension module" is unclear as to its metes and 
bounds. For example, allelic variants would be considered within the metes and bounds of the 
claims while genetically engineered point mutations would not. Since the metes and bounds of 
all naturally occurring allelic variants are unknown, what is made via genetic engineering today 
(outside the scope of the claim) may be found as a naturally occurring allelic variant tomorrow 
(inside the scope of the claim). Moreover, no difference between extension module AT domains 
and loading module AT domains is described except for the KSq, which is already a limitation of 
the instant claim. Thus, the metes and bounds are ill defined. Clarification is required. 
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9. Claim 57 is rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. The phrase "produced by mutation" renders the antecedent basis from Claim 54 
unclear since no mutation is mentioned in Claim 54. Moreover, the scope of the claim is 
difficult to understand in the absence by virtue of the product-by-process language of Claim 54". 
Clarification is required. 

Withdrawn - Claim Rejections - 35 U.S.C. § 112, first paragraph 

10. Previous rejection of Claims 64 and 67 under 35 U.S.C. § 1 12, first paragraph, new 
matter, is withdrawn by virtue of Applicant's amendment limiting the instant claims to that 
which is supported on page 27 of the specification as originally filed. 

11. Previous rejection of Claim 72 under 35 U.S.C. § 1 12, first paragraph, new matter, is 
withdrawn by virtue of Applicant's cancellation of said claim. 

12. Previous rejection of Claim 75 under 35 U.S.C. § 112, first paragraph, new matter, is 
withdrawn by virtue of the Examiner's reconsideration in view of Applicant's arguments. 
Indeed, on pages 21-22 of the specification, the loading module of tylosin is envisioned with a 
plurality of extension modules to produce 12, 14, or 16-membered macrolides. Moreover, it is 
not considered new matter to merely exclude the option of 16-membered macrolides. 

13. Previous rejection of Claims 54-63 under 35 U.S.C. § 1 12, first paragraph, written 
description, as previously presented, is withdrawn by virtue of Applicant's amendment and 
arguments. 
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Moreover, the Examiner notes that previously the record details: 

"By the word "engineered", the instant claims exclude KSq domains that naturally 
occur, such as that of tylosin, which is used in a hybrid PKS taught by Kuhstoss et 

air 

While the Examiner maintains that it is Applicant's intent to exclude naturally-occurring species 
of KSq domains from the instant claims, this is not accomplished with the instant claim 
language. Thus, the previous art rejections using Kuhstoss et al are reinstated below. 

14. Previous rejection of Claims 60, 64, and 69-71 under 35 U.S.C. § 1 12, first paragraph, 
written description, for the genus of hybrid PKSs comprising an ATS from a monensin PKS gene 
cluster is withdrawn by virtue of Applicant's cancellation of this subject matter from the instant 
claims. 

15. Previous rejection of Claim 71 under 35 U.S.C. § 1 12, first paragraph, written 
description, for the genus of hybrid PKSs comprising the extension modules of immunomycin 
(FK-520) PKS is withdrawn by virtue of Applicant's amendment removing this limitation from 
the claims. 

16. Previous rejection of Claims 70, 72 and 74 under 35 U.S.C. § 1 12, first paragraph, 
written description, for the KSq domain of the oleandomycin PKS gene cluster is withdrawn by 
virtue of Applicant's arguments pointing out its support in Figure 4. 

New or Maintained - Claim Rejections - 35 U.S.C. § 112, first paragraph 

17. Previous rejection of Claim 71 under 35 U.S.C. § 1 12, first paragraph, new matter, is 
maintained. Applicant's arguments have been fully considered but are not deemed persuasive for 
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the following reasons. Applicant argues that because Claim 64 has been amended, Claim 71 is 
fully supported; the Examiner disagrees. While Claims 64 and 65, 66, and 68 are fully supported 
on page 27 of the specification, linking loading modules having KSq domains, particular AT 
domains, and ACP domains to extension modules specifically extension modules of 
erythromycin, rifamycin, avermectin, rapamycin or FK506 PKSs is not supported. While 
generic use of these PKSs is supported, particular use of their extension modules and/or in 
combination with AT6 of niddamycin, AT4 of FK506, and ATS of spiramycin is not. 

18. Previous rejection of Claim 70 under 35 U.S.C. § 1 12, first paragraph, new matter, is 
maintained. Applicant's arguments have been fully considered but are not deemed persuasive for 
the following reasons. Applicant argues that Claim 70 as amended is supported in Example 1 1 ; 
the Examiner disagrees. Example 1 1 supports claims to KSq (KSq of oleandomycin)-AT(AT2 
of rapamycin)-ACP(ACP-L of DEBS) wherein the extension modules are DEBS modules 1 and 
2 and not wherein the extension modules are from any PKS. Thus, this particular combination as 
found in Claim 70 is considered new matter. 

19. Previous rejection of Claim 73 under 35 U.S.C. § 1 12, first paragraph, written 
description, for not having adequate written description for the loading module of monensin is 
maintained. Applicant's arguments have been fully considered but are not deemed persuasive. 
Applicant argues that the instant claim is described, particularly in view of in In re Wallach, 
which notes that a partial amino acid sequence and additional characteristics of the protein are 
adequate to describe the protein. The Examiner disagrees. Firstly, no additional characteristics, 
such as protein size, are provided for the monensin loading module and the disclosure of only the 
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KSq and AT didomain is insufficient to describe the entire loading module without additional 
characteristics. Moreover, the instant claim is drawn to a necessarily recombinant protein 
comprising the monensin loading module. Therefore, the full sequence is crucial to the 
description inasmuch as encoding DNA is used to produce the claimed invention. For all these 
reasons, Applicant's arguments are not persuasive and the instant rejection is maintained. 

Withdrawn - Claim Rejections - 35 U.S.C. § 103 

20. Previous rejection of Claim 76 under 35 U.S.C. § 103(a) as being unpatentable over 
Kuhstoss et al (see PTO-892 from previous Office action) in view of Khosla et al (USPN 
5,672,491) is withdrawn by virtue of Applicant's cancellation of said claim. 

New - Claim Rejections - 35 U.S.C. §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

21. Claims 54-57, 59 and 63 are rejected under 35 U.S.C. § 102(b) as being anticipated by 
Kuhstoss et al The instant claims are drawn to PKSs that produce polyketides (16-membered 
macrolides from propionate starter units) wherein the loading module of said PKS is 
methylmalonyl-specific and contains a KSq domain, an AT domain with an arginine at the active 
site, and an ACP domain. 

Kuhstoss et al teach a hybrid polyketide synthase (PKS) comprised of the loading 
module (KS Q -AT-ACP) of the tylosin PKS and the first two extension modules of spiramycin 
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PKS (see page 233, left column and Figure 3). The loading module of the tylosin PKS 
inherently has the capacity for decarboxylation as itemized in Claim 54. The hybrid PKS 
produces a 16-membered polyketide (see Figure 3), which production attests to the ability of the 
loading domain to supply the extension modules with the growing polyketide chain. The loading 
module of the tylosin PKS contains a KS Q domain (a ketosynthase domain having a glutamine, 
not a cysteine, as an active site residue) and the AT domain contains an arginine. The loading 
module of the tylosin PKS is specific for methylmalonyl-CoA and propionate and includes and 
acyl carrier protein." 

The Examiner notes that the naturally occurring KSq domain of the loading module of 
the tylosin PKS reads on the "engineered" KSq domain as described in Claim 54 because the 
product-by-process language does not exclude it. The limitation of being "obtained by replacing 
the active site cysteine of a KS domain of an extension module" does not require the KSq of the 
claim to be recombinant since any KSq having the same features as a "replaced" KSq can be 
considered. Moreover, requiring the KS originally be from an extender KS adds no real 
limitation since the only disclosed difference between a KS of a loading module and a KS of an 
extender module is, in fact, the glutamine at the active site. 

The Examiner stresses that these are product claims, not method claims, and the product 
of the art need not be produced by the process in the claim so long as said product can be 
produced whatsoever. Moreover, while the specification on page 18 indicates that "engineered" 
is in contrast to "natural" (thus, excluding naturally occurring KSq domains), this limitation 
cannot be read into the claims. This opinion is set forth after reconsideration of the record by the 
Examiner. 



Application/Control Number: 09/720,840 
Art Unit: 1652 



Page 9 



New - Claim Rejections - 35 U.S.C. § 103 
The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

22. Claim 58 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Kuhstoss et al 
The instant claim is drawn to PKSs that produce polyketides (16-membered macrolides from 
propionate starter units) wherein the loading module of said PKS is malonyl-specific and 
contains a KSq domain, an AT domain with an arginine at the active site, and an ACP domain. 

Kuhstoss et al teach as described above. Kuhstoss et al do not teach using a malonyl- 
specific KSq, such as that of spiramycin, in a hybrid PKS. 

At the time of the invention, it would have been obvious to one of skill in the art to make 
the claimed invention of a KSq of spiramycin with the first two extender modules of tylosin as 
the "opposite" experiment as that which was performed. One would have been motivated to 
produce the claimed invention as a simple proof-of-principle experiment. 

23. Claims 73 and 75 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Khosla et al (USPN 5,712,146). The instant claim is drawn to PKSs that has a monensin or 
tylosin loading module and a plurality of extension modules to produce a 14-membered 
macrolide (or optionally a 16-membered macrolide for Claim 73) other than a 14-membered 
macrolide having a 13 -methyl group due to incorporation of an unsubstituted acetate starter. 
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Khosla et al. teach the basic construction of type I (modular) PKS enzymes. Type I PKS 
modules minimally contain a ketosynthase (KS) domain, an acyltransferase (AT) domain, and an 
acyl carrier protein (ACP) domain (see column 19, lines 12-20). Khosla et al. teach hybrid PKS 
enzymes using a combination of "enzymes, modules, active sites or portions thereof derived 
from aromatic, modular or fungal PKS gene clusters" (see column 10, lines 40-45). Thus, 
Khosla et al. teach the combination of any of these modules to produce a minimal PKS. 

Khosla et al. specifically teach that "examples of hybrid replacement clusters include 
clusters with genes derived from two or more of . . . erythromycin . . ., tylosin, . . .spiramycin, 
. . .[and] monensin . . . synthase gene clusters (see column 14, lines 26-34). The polyketides 
produced by mixing and matching the PKS domains described in Khosla et al minimally mimic 
those found in the PKS gene clusters described (see column 14, lines 30-33) and include 14- and 
16-membered macrolides. For example, the monensin loading module with extension modules 
of any of erythromycin, tylosin, or spiramycin read on Claim 73; and the tylosin loading module 
with extension modules of erythromycin read on Claim 75 because the tylosin loading module 
incorporates propionate (not an acetate) starter unit. 

At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to use the teachings of Khosla et al to produce a hybrid PKS having the monensin loading 
module and any of erythromycin, tylosin, or spiramycin extension modules to produce a 16- 
membered macrolide (tylosin or spiramycin extension modules) or a 14-membered macrolide 
(erythromycin extension modules) that incorporates a propionate starter unit. One would have 
been motivated to produce such hybrid PKS enzymes because of the great therapeutic potential 
of novel polyketides that can be easily produced, in combinatorial fashion, using the system of 
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mixing and matching described by Khosla et al One would have had a reasonable expectation 
of success that such combination of genes, modules, domains, and portions thereof would render 
functional polyketides due to the extensive similarities among modular PKS enzymes (see 
Khosla et al). 



Summary of Pending Issues 
24. The following is a summary of the issues pending in the instant application; each issue 
must be addressed in a complete response to the instant Office action: 

a) Claims 65, 66, and 68 stand objected to for improperly referring to an antecedent in the 
previous claim. 

b) Claim 56 stands rejected under 35 U.S.C. § 112, second paragraph, as being indefinite for 
the phrase "natural extension module". 

c) Claim 57 stands rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
the phrase "produced by mutation". 

d) Claims 70 and 71 stand rejected under 35 U.S.C. § 112, first paragraph, new matter. 

e) Claim 73 stands rejected under 35 U.S.C. § 1 12, first paragraph, written description, for 
not having adequate written description for the loading module of monensin. 

f) Claims 54-57, 59 and 63 stand rejected under 35 U.S.C. § 102(b) as being anticipated by 
Kuhstoss et al 

g) Claim 58 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Kuhstoss 
et al. 

h) Claims 73 and 75 stand rejected voider 35 U.S.C. § 103(a) as being unpatentable over 
Khosla et al (USPN 5,712,146). 

i) Claims 60-62 stand objected to for depending from rejected claims. 



Examiner's Comments 
25. To simply the allowed claim, the Examiner suggests the following language which 
removes inherently functions and unneeded limitations: 



Application/Control Number: 09/720,840 



Page 12 



Art Unit: 1652 

— 64. A type I polyketide synthase which produces a polyketide and which comprises a loading 
module and a plurality of extension modules, wherein said loading module is of the form 
(KSq)-(AT)-(ACP), wherein: 

i) KSq is a ketosynthase domain that differs from an extension module KS domain by 
having a glutamine residue in place of the cysteine reside in the active site; 

ii) AT is an acyltransferase domain selected from the group consisting of: 

AT of module 6 of the niddamycin PKS, 
AT of module 4 of the FK506 PKS, and 
AT5 of the spiramycin PKS; and 

iii) ACP is an acyl carrier protein. — 



26. Considering Claim 70, the Examiner notes that particular combinations of hybrid PKSs 
cannot be rendered obvious by Khosla et ah (USPN 5,712,146) despite its broad disclosure of 
mixing and matching modules and domains of PKSs because the combinations (i.e., two 
particular domains or modules together) cannot be rendered obvious. Moreover, Claims 60-62, 
64-66 and 68 require particular combinations being obvious because particularly KSq-loading 
domains must be combined with noted extender AT domains. Thus, for Khosla et ah to render 
obvious Claims 60-62, 64-66 and 68, particularly the combination of a tylosin KSq and a 
spiramycin ATS would have to be rendered obvious; and it is not. 



Conclusion 

27. Claims 54-59, 63, 70, 71, 73, and 75 are rejected. Claims 65, 66, and 68 stand objected 
to; Claims 60-62 stand objected to as well but would be allowable if rewritten in independent 
form. Claim 64 is allowed. The instant Office action is non-final. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kathleen M. Kerr whose telephone number is (571) 272-0931. 
The examiner can normally be reached on Monday through Friday, from 9:00am to 6pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ponnathupura Achutamurthy can be reached on (571) 272-0928. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Kathleen M Ken- 
Primary Examiner 
Art Unit 1652 



June 10, 2005 



